Abstract Recent advances in prevention science provide evidence that adolescent health and behavior problems can be prevented by high-quality prevention services. However, many communities continue to use prevention strategies that have not been shown to be effective. Studying processes for promoting the dissemination and high-quality implementation of prevention strategies found to be effective in controlled research trials has become an important focus for prevention science. The Communities That Care prevention operating system provides manuals, tools, training, and technical assistance to activate communities to use advances in prevention science to plan and implement community prevention services to reduce adolescent substance use, delinquency, and related health and behavior problems. This paper describes the rationale, aims, intervention, and design of the Community Youth Development Study, a randomized controlled community trial of the Communities That Care system, and investigates the baseline comparability of the 12 intervention and 12 control communities in the study.
Introduction
Adolescent health and behavior problems continue to concern parents, the public, and policy makers. Substance abuse, violence, delinquency, and risky sexual behaviors damage lives. Treatment of these problems is costly (Harwood et al. 1999) .
Before 1980, there was little evidence that adolescent health and behavior problems could be reduced through preventive efforts (Berleman 1980; Hansen 1992; Tobler 1986) . Over the past 25 years, this situation has changed dramatically due to two advances in prevention science. First, longitudinal studies of development have identified risk and protective factors that predict these problems (Hawkins et al. 1992) . Prevention science postulates that negative health outcomes can be prevented by reducing or eliminating risk factors and enhancing protective factors in individuals and their environments during the course of development (Coie et al. 1993; Mrazek et al. 2004) . Second, preventive interventions designed to reduce risk factors and bolster protective factors have been tested in controlled studies and have been found to be effective in preventing substance abuse, delinquency, and violence (Mihalic et al. 2004; Weissberg et al. 2003; Welsh and Farrington 2006) .
Interventions focused on preventing the initiation of substance use during early adolescence have shown prolonged effects in reducing the use and abuse of substances later in adolescence (Botvin et al. 1995; Chou et al. 1998; Spoth et al. 1999) . These results suggest that preventing the initiation of substance use during early adolescence by addressing risk and protective factors salient during this developmental period is a viable prevention approach.
Yet, many schools and communities use prevention approaches with little or no evidence of effectiveness (Ennett et al. 2003; Wandersman and Florin 2003) . Further, even when schools and communities select a tested, effective prevention approach, they often fail to implement it with fidelity to the standards delineated by program designers Hallfors and Godette 2002) . The development and testing of strategies for disseminating effective preventive interventions and improving the quality of implementation has emerged as a priority for prevention research (Spoth and Greenberg 2005; Weissberg et al. 2003) .
Community coalitions have been suggested as mechanisms to build capacity to mount effective prevention initiatives in communities (Butterfoss et al. 1993; Wandersman 2003) . Despite support for the development of coalitions to guide community prevention efforts, as illustrated by the federal Drug Free Communities Program, several studies have found coalitions to be ineffective in reducing the prevalence of adolescent health and behavior problems in communities Klerman et al. 2005; Merzel and D'Afflitti 2003) . evaluated 12 coalitions funded under the Robert Wood Johnson Fighting Back Against Substance Abuse initiative. They found that none of the coalitions reached their desired outcome of reduced youth or adult substance use. The editors of a special issue of the Journal of Adolescent Health, reporting findings from the Center for Disease Control's effort to use community coalitions to prevent teen pregnancy, described "serious reservations about a coalition-based approach to teen pregnancy prevention" (Klerman et al. 2005 , p. S117). They expressed concern that the coalitions studied were "comprised primarily of social service providers and ... unable to reach consensus on supporting programs of proven efficacy" (Klerman et al. 2005 , p. S117).
Hallfors and her colleagues (2002) suggested that community coalitions could produce better outcomes if three criteria were met. The coalitions (a) should have clearly defined, focused, and measurable goals and outcomes, with corresponding high-quality data sources to facilitate monitoring; (b) should be encouraged to use evidence-based programs, with careful attention to monitoring of both the dose and quality of programs provided; (c) should evaluate the programs implemented through coalition efforts using outcome measures meaningful to the community. At this time, it remains to be seen whether community coalitions can improve the quality of community prevention services to an extent that community goals for reducing risk, enhancing protection, and reducing the prevalence of adolescent health and behavior problems can be achieved.
Communities That Care (CTC) is an operating system that mobilizes community stakeholders to collaborate on the development and implementation of a science-based community prevention system. CTC meets and extends Hallfors' and colleagues' suggestions for improving coalition outcomes by providing structure, processes, and tools designed to enable coalitions to use prevention science as a basis for community prevention services. CTC provides a structure for engaging community stakeholders, a process for establishing a shared community vision, tools for assessing levels of risk and protection in communities, and processes for prioritizing risk and protective factors and setting specific, measureable community goals. CTC guides the coalition to create a strategic community prevention plan designed to address the community's profile of risk and protection with tested, effective programs and to implement the chosen programs with fidelity. CTC instructs the coalition to monitor program implementation and to periodically reevaluate community levels of risk and protection and outcomes, and to make adjustments in prevention programming if indicated by the data . CTC is installed in communities through a series of six training events delivered over the course of 6 to 12 months by certified CTC trainers. All CTC training materials are available on the internet at http://prevention platform.samhsa.gov.
Communities That Care is guided theoretically by the social development model (SDM) (Catalano and Hawkins 1996) . The SDM posits that bonding to prosocial groups and individuals and clear standards for healthy behavior are protective factors that inhibit the development of problem behaviors. The SDM hypothesizes that bonding is created when people are provided opportunities to be involved in a social group like a coalition, family, or classroom, when they have the skills to participate in the social group, and when they are recognized for their contributions to the group. This theoretical framework is applied in CTC in two ways. First, CTC encourages community stakeholders to adopt the SDM in their daily interactions with young people as a strategy for promoting healthy development. A goal in CTC communities is to ensure that all young people are provided developmentally appropriate opportunities, skills, and recognition, as well as healthy standards for behavior, by adults and organizations in the community.
Second, the social development model guides the community mobilization and training component of CTC itself. CTC seeks to create opportunities for all interested community stakeholders to participate in developing a shared vision for positive youth development based in prevention science. Through CTC trainings, diverse community representatives develop skills to work together effectively, thus increasing the likelihood that opportunities for interaction lead to rewarding experiences. The CTC process also suggests appropriate recognition activities to enhance the reinforcement of community board members for their participation in the process.
By increasing opportunities, skills, and recognition for community stakeholders to work together toward a shared vision, CTC seeks to develop social bonds among coalition members and a strong commitment to implementing effective preventive interventions with fidelity. Strong bonds and a commitment to science-based prevention are hypothesized to lead to greater collaboration among prevention service providers and community members, and high-quality implementation of the policies and programs initiated through CTC. When installed with fidelity, the tested preventive interventions should produce positive effects on risk, protection, and the prevalence of adolescent health and behavior problems in the community. CTC's model of community change incorporates theories of community competence (e.g., Eng and Parker 1990) , public health promotion (e.g., Bracht and Kingsbury 1990; Butterfoss et al. 1993) , and prevention science (e.g., Coie et al. 1993; Mrazek et al. 2004) . As shown in Fig. 1 , it is hypothesized that CTC training and technical assistance will mobilize a prevention coalition comprised of diverse stakeholders and will increase coalition members' shared commitment to using a science-based approach to prevention. The coalition also is expected to stimulate widespread adoption of science-based prevention among the community's prevention service providers. This widespread adoption of a science-based approach is expected to increase collaboration on prevention efforts as stakeholders work to achieve shared goals of reducing prioritized risk factors and increasing prioritized protective factors. CTC also emphasizes the accountability of prevention services, including appropriate choice and implementation of tested, effective programs and policies with fidelity, and monitoring progress toward measurable objectives for community risk reduction and reduction of adolescent health and behavior problems. This paper describes the aims, intervention, and design of a randomized controlled community trial of the Communities That Care system and investigates the baseline comparability of the 12 intervention and 12 control communities in the study in levels and trends in adolescent drug use and delinquency.
Method
The Community Youth Development Study
The Community Youth Development Study (CYDS) is the first community-randomized trial of CTC. The study is a joint effort of the Social Development Research Group of the University of Washington, the Illinois Division of Community Health and Prevention, the Kansas Department of Prevention and Early Intervention, the state substance abuse agencies of Colorado, Maine, Oregon, Utah, and Washington, and 24 communities within these states. The project will examine the effects of CTC on: (a) communities' adoption of a science-based approach to guide preventive action; (b) levels of collaboration among agencies, groups, and organizations in communities; (c) community levels of risk and protection; and d) the prevalence of drug use and delinquent behavior among adolescents in communities.
Intervention CTC mobilizes community leaders and a community prevention coalition (called the "community prevention board" in CTC) to plan and implement a set of tested interventions to reduce elevated risk factors and promote protective factors in the community. Implementation of CTC is organized into five stages, each with its own series of "benchmarks" and "milestones" to help guide and monitor implementation progress (see Quinby et al. 2008 for more details).
Phase 1 is a Community Readiness Assessment phase in which attitudinal and organizational characteristics of community members, leaders, and organizations thought to influence the mobilization process are assessed (National Institute on Drug Abuse 1997; Oetting et al. 1995) , and important individuals and organizations necessary to initiate CTC are identified. Phase 2 introduces the community to CTC through a training event that orients key community leaders (mayor, police chief, school superintendent; and business, faith, community, social service, and media leaders) to prevention science and the community activation processes of CTC. The training defines roles and responsibilities of the key leaders and those of the community prevention board. Key leaders are expected to hold the community prevention board and staff accountable for planning and carrying out CTC and to identify and secure resources necessary to implement preventive interventions planned through the CTC process.
Key leaders then identify and invite community members to constitute the community prevention board, or, alternatively, identify an existing coalition in the community to take on the CTC prevention board functions. Key leaders are instructed to ensure that the CTC board includes members who represent the diversity of the community and who can assist in the development of linkages to resources and organizations that will support the board's prevention work. Prevention board members attend a 2-day orientation training.
In Phase 3, the CTC board completes assessments of levels of youth problem behaviors and risk and protective factors, as well as assessments of existing community resources. Board members participate in a 2-day training on how to utilize epidemiologic data on risk and protective factors, including how to interpret survey and archival measures of risk and protective factors. CTC boards prioritize two to five risk factors for preventive action. The profiles of risk and protection provide baseline data for subsequent assessments of the community's progress in changing levels and trends in the factors targeted by the board's prevention plan.
Following the prioritization of risk and protective factors, CTC board members attend a 1-day resource assessment training. The goal of the resource assessment is to identify gaps in existing policies, programs, and services that address the community's prioritized factors.
In Phase 4, the CTC board develops its community action plan. Community board members attend a 2-day Community Plan Training that reviews tested policies, programs, and actions that have demonstrated effectiveness in adequately controlled trials. The board defines measurable objectives with respect to reduction of the prioritized risk factors, enhancement of protective factors, and reductions in substance use and delinquency, and develops a plan to fill gaps in existing services through implementation of tested, effective policies and programs.
While CTC typically encompasses preventive actions from the prenatal period to young adulthood, the intervention communities in CYDS were asked to focus their plans on youths in Grades 5-9 and their families. It was hypothesized that, if widely implemented, tested and effective preventive interventions delivered during this time of transition from childhood to adolescence would produce measurable community-wide effects on the prevalence of drug use and delinquent behaviors during the 5-year study period of CYDS. CTC boards select policies and programs from a menu of tested preventive interventions for elementary and middle school students (shown in Table 1 ), a subset of those included in "Communities That Care Prevention Strategies: A Research Guide to What Works" (Hawkins and Catalano 2004) . The interventions in the menu for CYDS met the following criteria. Each has shown positive effects in reducing risk factors and substance use and/or antisocial behavior in an adequately controlled experimental or quasi-experimental study. Training, technical assistance, and manuals are available to guide the implementation of the policy or program. The intervention has shown positive effects on youths in Grades 5 through 9.
Communities' action plans describe the tested prevention interventions selected and include work plans to implement these new interventions, monitor and provide feedback on implementation quality, and assess progress towards specified process and outcome goals.
Prior to funding the CTC boards' plans, the plans are reviewed each year by the CYDS Review Panel (comprised of project staff and state substance abuse prevention officials from each of the seven collaborating states) and are revised by the community boards in light of the Review Panel's input. This dialogue between the community prevention boards, state prevention officials, and researchers is designed to ensure feasible plans that address each community's profile of risks and protection with appropriate tested, effective interventions. Funding for proposed interventions up to $75,000 annually is determined by the Review Panel, and is awarded and monitored by CYDS project staff.
In Phase 5, the chosen preventive interventions are implemented and implementation quality is monitored by the CTC community prevention board. Beginning in Year 2 and continuing into Year 5, those selected by the community prevention boards to implement prevention programs receive training. Developers of chosen prevention programs and CYDS project staff provide training and technical assistance to ensure high-quality implementation and monitoring of progress toward implementation and outcome goals.
At the outset of Phase 5, CTC boards receive the Community Plan Implementation Training to develop the skills and plans necessary to implement and monitor their community's action plan and sustain the CTC effort. Monitoring of implementation is accomplished through program-specific implementation checklists completed by program providers, observation checklists completed by community board members and agency supervisors who observe 10% to 15% of program sessions, and participant pre-and posttests (see Fagan et al. 2008 for more details). During Phase 5, the board also engages local media to educate community members about risk and protective factors for adolescent problem behaviors, generate public support for the new preventive interventions initiated, and motivate community members to take part in the new preventive interventions.
The CTC system is expected to produce communitylevel changes in prevention service system characteristics, including increased collaboration among service providers and increased use of tested, effective preventive interventions that address risk and protective factors prioritized by the community. These changes in prevention services are expected to produce changes in the risk and protective factors targeted by the preventive interventions. These changes in risk and protective factors are expected, in turn, to produce changes in adolescent drug use and delinquent behaviors (See Fig. 1 ).
Study Design
The CYDS is built on the Diffusion Project, a prior 5-year descriptive study of prevention activities and youth outcomes in 41 communities in the 7 collaborating states. At the outset of the Diffusion Project, the drug abuse prevention agencies of the 7 states identified 20 communities they thought were trying to implement risk-and protectionfocused prevention services. These 20 communities were then matched, within each state, on population size, racial and ethnic diversity, economic indicators, and crime rates to comparison communities that were not thought to be using a risk-and protection-focused approach, and the 20 community pairs were recruited to participate in the study. In one instance, 2 comparison communities were identified, resulting in a total of 41 communities.
In spite of states' initial assessments of these communities, during the 5 years of the Diffusion Project, neither community in 13 of the 20 pairs of communities advanced in the use of science-based prevention to the point of selecting and using tested, effective preventive interventions to address prioritized community risks . These 13 pairs of communities were deemed eligible for inclusion in the CYDS study. Twelve of these 13 pairs of matched communities (24 communities total) were successfully recruited to participate in CYDS and comprise the study sample. Recruitment required securing letters from the superintendent of schools, the mayor or city manager, and the lead law enforcement officer, agreeing to all data collection activities required of the project. One member in each pair of eligible communities in a state was randomized to the intervention or control condition by a coin toss prior to recruitment into CYDS. The earlier matching of the intervention and control communities with regard to size, poverty, diversity, and crime indices increased the likelihood of baseline comparability between intervention and control communities in the CYDS.
The study communities are incorporated towns with an average population of 14,646 (range = 1,578 to 40,787) according to the 2000 census, and clear community names and boundaries. They are not suburbs of larger cities. These geographically distinct communities provide a suitable environment for conducting trials of community interventions, both because of the relative absence of external confounding influences that can threaten internal validity, and because of the reduced costs and complexity of assessment of relevant variables in smaller communities (Biglan 1995) . On average, 89% of the students completing the CTC Youth Survey in these communities in 2002 were European American (range = 64% to 98%), 3% were African American (range = 0% to 21%), 10% were of Hispanic origin (range = 1% to 65%), and 37% were eligible for free or reduced-price lunch (range = 21% to 66%). The enrolled student population in a single grade in these communities ranged from 40 to 485, with only two communities exceeding 400 students per grade. Including communities already studied for 5 years in the Diffusion Project provides multiple baseline data points for this study.
The design of the Community Youth Development Study is shown in Fig. 2 . CTC implementation began in the summer of 2003. Intervention communities were trained to use the baseline data collected by the Diffusion Project in 1998, 2000, and 2002 to prioritize specific risk and protective factors for attention. By April 2004, intervention communities had selected preventive interventions to address their prioritized needs and had created strategic community plans to implement these interventions.
Implementation and impact of CTC on communities' prevention service systems are assessed using telephone interviews of community key informants and Community Resource Documentation surveys of prevention service providers in all communities as described in the following sections. Effects of the CTC intervention on risk factors, protective factors, substance use, and other problem behaviors are assessed using repeated cross-sectional and longitudinal student surveys in both intervention and control communities.
Measurement
Community Key Informant Interviews To assess the degree to which all study communities have adopted a sciencebased approach to the prevention of adolescent substance abuse and delinquency, telephone interviews were conducted with key community leaders in all communities twice during the Diffusion Project in 1998 and 2001, before the CTC intervention was initiated, and were conducted again in the CYDS in 2004 and 2007. The Community Key Informant Interview (CKI in Fig. 2) assesses the degree to which 10 positional community leaders and the 5 prevention leaders most frequently nominated by these positional leaders as knowledgeable about prevention report the use of epidemiological data to guide prevention planning and resource allocation decisions; the selection and use of tested, effective programs; and ongoing monitoring of implementation and changes in risk, protection, and youth outcomes. Evaluation of CTC's impact on community prevention systems includes comparisons between the intervention and control communities on measures of adoption of a science-based prevention approach (see Arthur et al. 2005; Brown et al. 2007 ) and prevention collaboration (Brown et al. 2007 (Brown et al. , 2008 ) from the CKI interview. Major changes or events in the community that might affect prevention efforts (e.g., changes in community policies, layoffs by a major employer) also are documented in the CKI.
Community Resource Documentation The Community
Resource Documentation process (CRD in Fig. 2 ) is used to measure the type, number, and scope of prevention activities consistent with tested and effective interventions for youths in Grades 5 through 9 and their families in the 24 study communities. The CRD data collection process is a combination of telephone interviews and mail surveys for prevention service providers and program directors, school principals, and civic leaders conducted in 2001, 2004, and 2007 .
The CRD process provides data on the numbers of programs and policies of each of seven types that are consistent with tested and effective preventive interventions, as well as measures of the scope (number and ages of youths served) of each type of program in the community, where applicable. The seven types of programs and policies included are school prevention curricula, school-wide organizational changes, parenting programs, tutoring programs, mentoring programs, school policies, and community policies.
Community Board Interviews
To monitor CTC board functioning in the intervention communities, 10 CTC board members in each community are surveyed annually by phone (see Fig. 2 ). The CTC Board Survey assesses dimensions associated with developing and maintaining an effective community coalition (Gottlieb et al. 1993; Kumpfer et al. 1993; Prestby et al. 1990 ). This survey instrument incorporates constructs of community board functioning shown to predict higher implementation in previous studies evaluating the effectiveness of CTC boards (e.g., Feinberg et al. 2002 Feinberg et al. , 2004 Greenberg et al. 1999 ) and other community prevention coalitions (e.g., Kegler et al. 1998 ). In addition, monthly reports from each community coordinator document community board, task force, and staff activities, and include meeting minutes and attendance records. Annual community action plans developed by the CTC board in each intervention community document assessment results, plans for implementing tested, effective interventions during the coming year, and evaluation plans.
Communities That Care Milestones and Benchmarks Additional measures of CTC implementation are obtained from ratings of the CTC Milestones and Benchmarks (see Quinby et al. 2008) . The CTC training materials describe "milestones" and "benchmarks" that are to be achieved during the five phases of CTC system implementation. The milestones are goals to be met by communities, and the benchmarks are the actions that community members take or conditions that must be present to achieve those goals. In CYDS, community CTC coordinators, CTC trainers, and University of Washington intervention specialists periodically rate intervention communities' progress on the CTC Intervention implementation measures In the intervention communities, monitoring of preventive intervention implementation is an ongoing process that seeks to ensure that the interventions chosen by the community prevention boards achieve the fidelity, scope, and intensity necessary to achieve the community's risk reduction and protective factor enhancement objectives. Implementation measures assist the intervention communities to monitor their progress in implementing the tested, effective interventions in their community prevention plans. The feedback provided by these measures is used to support continuous quality improvement of prevention programs during Phase 5 (see Fagan et al. 2008 ).
Cross-sectional student surveys In the spring of every other year since 1998 and continuing through 2008, all assenting 6th-, 8th-, 10th-, and 12th-grade public school students within the intervention and control communities complete the CTC Youth Survey (CTCYS). The CTCYS provides reliable and valid measures of an empirically derived set of community, family, school, peer, and individual risk and protective factors and drug use and antisocial behavior outcomes Glaser et al. 2005 ). The survey is group administered during one classroom period and takes approximately 45 minutes to complete. Parents and students have the opportunity to refuse participation in the study. Participants' responses are anonymous. The design allows for comparisons across six cohorts for each grade over three baseline waves collected in the Diffusion Project and three waves of CTCYS data collected in CYDS.
1
The effects of the elementary-grade interventions implemented in CTC communities on risk and protective factors, drug use, and delinquent behavior are assessed by comparing cross-sectional sixth-grade samples over time in CTC and control communities. The cumulative effects of the elementary and middle school interventions implemented in CTC communities are assessed by comparing eighth-grade surveys across CTC and control communities over time. The repeated cross-sectional 10h-grade surveys seek to detect changes in risk, protection, and drug use and delinquency that result from the interventions provided during the middle school grades. This paper describes the baseline equivalence of the intervention and control communities in the CYDS with regard to trends and levels in adolescent substance use and antisocial behavior reported by 6th-, 8th-, and 10th-grade students on the CTC Youth Survey from 1998 to 2002.
Longitudinal panel A longitudinal panel of students in each community enrolled in the fifth grade in the first year of CYDS also has been constituted after obtaining written parental consent (YDS in Fig. 2 ). The initial sample for the longitudinal panel was the population of fifth-grade public school students in the 24 participating communities in the spring of 2004.
Students in the panel who remained in the study communities through the 2004-2005 academic year were resurveyed in the spring of 2005, as were students whose parents consented to the survey for the first time in Grade 6. Students recruited into the panel sample who participated in either or both of the first two waves of data collection are tracked and resurveyed annually for the remainder of the study, even if they move away from project communities. Data obtained from the panel sample provide a second test of intervention effects (Salonen et al. 1986; Wagner et al. 1991) . A full description of the panel, its baseline characteristics and analysis plans, is in preparation. The panel is not the focus of this paper.
Baseline Comparability of Intervention and Control Communities
Findings reported elsewhere (Brown et al. 2007 ) have documented that intervention and control communities had comparable levels of adoption of a science-based prevention approach and prevention collaboration in 2001. To evaluate the success of random assignment in creating baseline equivalence in student outcomes across the intervention and control communities, trends and levels of demographic characteristics and adolescent drug use and antisocial behavior reported on the CTCYS from 1998 to 2002 were assessed. Responses from all eligible 6th-, 8th-, and 10th-grade students in the 24 CYDS communities were used because these are the three grade levels at which effects of the CTC intervention are hypothesized during the CYDS study period. The response rates for the CTCYS samples were 79% in 1998, 72% in 2000, and 82% in 2002. A total of 2.3% of surveys were eliminated due to dishonest or invalid responding.
2 Excluding dishonest respondents, the number of students providing data was 14,293 in 1998, 12,992 in 2000, and 14,910 in 2002. Outcome measures Substance use variables examined were lifetime alcohol, cigarette, and marijuana use; 30-day alcohol, cigarette, and marijuana use; and binge drinking. Antisocial behavior variables studied were engaging in "attacking someone with the idea of seriously hurting them," being "drunk or high at school," being "suspended from school," and "selling illegal drugs" during the past year. All outcome variables were dichotomized to reflect any use or engagement in the behavior versus no use or engagement in the behavior.
Covariates Age, sex, race, family history of substance use, frequency of attendance at religious services, and percent of students eligible for free and reduced lunch at the school level were used as covariates in the adjusted model. All items except the last were responses to the CTCYS. Percent of students eligible for free and reduced lunch at the school level came from data collected by the National Center for Education Statistics (NCES).
Analyses
Forty imputed datasets using SAS PROCMI were generated using all items on the survey to address missing data. For the dichotomized covariates and outcomes, a generalized linear mixed model using the canonical logit link and binomial error function was tested with random intercepts and linear slopes at the community level (Murray 1998) . The GLIMMIX macro of the SAS procedure, MIXED, was used to run these models. For the interval-level covariates that were examined, a general linear mixed model with random intercepts and linear slopes at the community level was run in SAS PROC MIXED (Murray 1998) . The intercept for all models was positioned at 2002 to reflect the most proximate time point prior to intervention. The SAS procedure MIANALYZE was used to combine the results across the 40 imputations. Two models were examined: (a) an unadjusted model with fixed effects for condition, year, and condition X year; and (b) an adjusted model with fixed effects for condition, year, and condition X year, controlling for age, sex, dummy-coded racial categories, family history of substance use, frequency of attendance at religious services, and percent of students eligible for free or reduced lunch at the school level. These two models were run to examine slopes and 2002 intercepts for each of the three grade levels and for the 11 substance use and antisocial variables, resulting in 33 tests for each pair of tests (unadjusted and adjusted). Analyses also were conducted to examine differences in levels and trends between conditions on each of the covariates described above.
Model estimates were used to generate predicted intercepts and slopes for intervention and control conditions that were transformed back into their original scale. Differences between predicted intervention and control rates were calculated and lower and upper confidence limits around the differences were derived using standard errors based upon model t-values and degrees of freedom.
Results
Results for the unadjusted and adjusted models were very similar. Given these findings, results from the unadjusted models are presented because they provide estimates of the observed prevalences of drug use and antisocial behaviors in the participating communities.
There were no significant differences between conditions in 2002 in any of the demographic variables examined at Grades 6, 8, and 10. The intervention and control students did not differ significantly with regard to average age; gender; proportions of Whites, African Americans, Native Americans, Latinos, or those of other ethnic or racial groups; proportion eligible for free lunch; reported religious attendance; or proportion reporting a family history of substance abuse problems. Of the trends from 1998 to 2002 examined for the 10 demographic variables, only one, the slope for eighthgrade family history of substance use, differed between conditions (t 15 =−2.11, p=.047), with control (33%) and intervention (34%) communities showing similar prevalence levels in 1998, but with family history of substance abuse increasing more in control than in intervention communities over time (in 2002, 37% and 34%, respectively) .
As illustrated in Table 2 , there were no significant differences at any grade level between the intervention and control conditions in 2002 in the prevalence of use of any of the seven substances examined. However, slopes differed significantly between conditions for 10th-grade binge drinking (t 20 =2.30, p=.033), with prevalence higher in control (30%) than intervention (21%) communities in 1998 and these differences diminishing to similar prevalence levels in 2002 (24% and 23%, respectively). In addition, differences in slopes between conditions were significant for 10th-grade 30-day marijuana use (t 20 =2.18, p=.043). Prevalence was higher in control (23%) than in intervention (17%) communities in 1998, but these differences diminished to similar prevalence levels in 2002 (21% and 21%, respectively) . No other significant differences in slopes were found across the three grades and seven drugs examined.
The prevalence of four antisocial behaviors were compared across communities for Grades 6, 8, and 10 in 2002.
As illustrated in Table 2 , only one of these comparisons revealed a significant difference. In 2002, 20% of eighthgrade students in control communities reported having attacked someone with the intention of hurting them, compared with 16% of eighth-grade students in intervention communities (t 20 =−2.26, p= .035). In comparing trends in these four problem behaviors over time from 1998 to 2002 across intervention and control communities, only one behavior, 10th-grade students' reports of being drunk or high at school, showed a significantly different slope across conditions. (t 20 =2.20, p=.040). The prevalence of this behavior among 10th-grade students was higher in control (27%) than intervention (20%) communities in 1998, but by 2002 these differences had diminished to similar levels (24% and 23%, respectively).
Overall, a total of 66 tests for differences in baseline rates and trends were conducted. With this many tests, one would expect to find three tests significant by chance alone. Only one difference in the rates of drug use and antisocial behavior between intervention and control communities was significant at the 2002 baseline. Three differences in baseline trends from 1998 to 2002 between intervention and control communities were significant. These results indicate comparable levels and trends in adolescent drug use and antisocial behavior between intervention and control communities prior to initiating the CTC intervention.
Analysis Plan for the CTC Youth Survey Data
Because exposure to preventive interventions will differ across grade levels, analysis of the CTC Youth Survey data will be conducted separately for each of the 6th-, 8th-, and 10th-grade cohorts. We have examined the power of various approaches to analyzing intervention effects on community levels, trends, and prevalence of youth substance use and antisocial behavior as measured by the CTCYS. Using CTCYS data from the 41 communities in the Diffusion Project, Murray et al. (2006) compared prepost mixed-model ANCOVA models with random coefficient models, both with one-stage and two-stage versions, and found that the two-stage, pre-post mixed-model ANCOVA model, averaged within grade level across baseline survey waves, exhibited the greatest statistical power to detect intervention effects among the dichotomous drug use outcomes. Methods to model non-normally or semi-continuously distributed outcomes (e.g., frequency and quantity measures of adolescent drug use), such as two-part growth modeling (Brown et al. 2005; Olsen and Schafer 2001) and beta regression techniques (Smithson and Verkuilen 2006) , will be employed as necessary. These strategies, as well as strategies to control for multiple comparisons across the alcohol, tobacco, marijuana, and antisocial behavior outcomes measured in the CTCYS, such as global tests (Feng and Thompson 2002) and maximum individualized change score techniques (Boothroyd et al. 2004) , are being assessed for their appropriateness for the CTCYS data.
Discussion
CTC combines a community coalition approach to prevention with tested, effective preventive interventions. The current study is the first randomized controlled trial of CTC. This paper describes the design of the study and presents data on the comparability of the intervention and control communities with regard to baseline levels and trends in alcohol, tobacco, and marijuana use and four antisocial behaviors among 6th-, 8th-, and 10th-grade public school students surveyed in 1998, 2000, and 2002 . Analyses show few differences between the two study conditions across three grades over three waves of baseline data. These results, combined with findings showing comparable levels of adoption of a science-based approach to prevention and collaboration on prevention issues in 2001 (Brown et al. 2007 ), indicate baseline comparability on primary outcome variables between intervention and control communities in the CYDS.
Conducting the proposed research with 12 matched pairs of communities that participated in the Diffusion Project provides advantages. These include: (a) three waves of baseline data measuring trends from student surveys conducted in each community prior to the start of the study; (b) two waves of baseline data on each community's prevention planning approach prior to the start of the study; and (c) two waves of baseline data on the number, types, and scope of evidence-based prevention strategies within each community collected prior to the start of the study. The study design also combines repeated cross-sectional surveys of students in different grade levels with a longitudinal panel of students followed and surveyed annually for the 5 years of the CYDS. Using the two survey sampling methods, which provide complementary approaches to assessing intervention impact, addresses different threats to the internal validity of study findings (Murray 1998; Salonen et al. 1986; Wagner et al. 1991) .
The study has limitations. This is an efficacy trial in which training, technical assistance, and resources for a community coordinator as well as resources to implement tested, effective interventions are provided to intervention communities. Such resources are not always available. Further, the communities studied are free-standing towns of 50,000 or fewer residents. The present trial does not include urban or suburban populations, and study findings may not generalize to larger communities. However, results from the present trial should provide the foundation needed to assess the utility and feasibility of testing CTC in larger and more complex settings. Future trials may also seek to assess the utility of the CTC system when focused on different target ages. For example, a trial of CTC focused later in adolescence might well include additional options on the menu of tested and effective preventive interventions than those included in this trial which focuses on youths aged 10 to 14. For example, while not tested for effects on children this young, policy and environmental prevention strategies developed by Wagenaar et al. (2000) and Holder et al. (2000) have shown positive effects in reducing alcohol misuse among older adolescents and young adults.
Recently, Smolkowski et al. (2006) questioned whether there is sufficient variation in drug use or antisocial behavior attributable to communities to warrant the use of student survey and archival data to help identify community priorities for prevention efforts. They expressed particular concern about the use of a single survey of a single cohort to characterize a community's profile. We agree that communities account for relatively little of the variation in measures of drug use and antisocial behavior . We also agree that cohorts themselves account for some variation, albeit minor (see Murray et al. 2006) . In CTC, multiple cohorts (Grades 6, 8, 10, and 12) are measured in each community, and in the CYDS, these cohorts were measured three times (in 1998, 2000, and 2002) prior to the initiation of the CTC system. In 2003, community boards in the CTC condition reviewed levels and trends in data from 6th-, 8th-, and 10th-grade students over three survey waves in choosing foci for their preventive interventions.
In 2006, CTC was placed in the public domain. The CTC training materials have been made available for downloading from the Center for Substance Abuse Prevention's Prevention Platform (http://prevention platform. samhsa.gov). This development increases the importance of this efficacy trial of CTC. As tested in the current study, CTC involves training by certified CTC trainers as well as technical assistance from intervention specialists. It is likely that variability across communities in the fidelity of implementation of the CTC system and of the programs implemented through CTC could affect outcomes. The present trial monitors and seeks to ensure high-fidelity implementation of both the CTC system and resulting prevention programs. If the CTC intervention is found to be efficacious in this study, the results would suggest that the inclusion of an adequate system of training, technical assistance, and implementation monitoring be made part of efforts to disseminate the CTC system.
